Is pyrophosphate an analog of adenosine diphosphate for beef heart mitochondrial F1-ATPase.
Beef heart mitochondrial F1 possesses three pyrophosphate-binding sites, which comprises one high affinity binding site (Kd approximately equal to 1 microM) and two lower affinity sites (Kd approximately equal to 20 microM). High affinity pyrophosphate binding required the presence of Mg2+ in the incubation medium. Pyrophosphate competed with ADP, but not with Pi for binding to mitochondrial F1. Upon binding of 3 mol of pyrophosphate/mol of F1, one of the three tightly bound nucleotides present in native F1 was released. Like ADP and in contrast to Pi, pyrophosphate enhanced the fluorescence intensity of F1-bound aurovertin, and it prevented the photolabeling of F1 by 2-azido-ADP. As aurovertin and 2-azido-ADP are ligands of the beta subunit of F1, it is likely that pyrophosphate binds preferentially to the beta subunit. Whereas the binding affinity of F1 for Pi was increased by concentrations of pyrophosphate lower than 100 microM, it was decreased by a higher concentration of pyrophosphate. This biphasic effect of pyrophosphate on Pi binding was not observed with ADP, which, at all concentrations tested, inhibited Pi binding. Except for the effect of pyrophosphate on Pi binding to F1, for all the other effects, pyrophosphate mimicked ADP. It is suggested that pyrophosphate and ADP share the same binding site on F1 and that pyrophosphate interacts with the same amino acid residues as those interacting with the alpha and beta phosphate groups of ADP.